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Nuclear structure at Z~28 and N~40

T. Otsuka et al., PRL95 (2005)
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s.p. states coupled to %8Ni core
* 3-decay studies @ LISOL
» Coulex of Cu and Ni isotopes @ ISOLDE
* Transfer reactions (°/Ni) @ ISOLDE
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%Fe: 3,~0.26 (M. Hannawald et al., PRL82 (1999))
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8 Deformed ground states: explained by strong rep. nf,,-vgy, and attr. nf,,-vfc;, interaction




Fe B-decay studies: production
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e In-flight techniques

 Thin target ISOL systems




Experimental set-up
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Detection setup

"

‘ % (behind the Mylar window)

- el l.

MINIBALL y-detector |8




°’Fe decay: B-gated vs. single y spectrum

Q-
3 0 (@) | Tre
3 S0 (a) 189 Fe 67Fe ?1_ B-gated y-spectra
P - oo
S 400(— S
§ E 494 (24) MSs g \<‘20%
300— 329 (28) ms 67# 694, Co
Lasers on Fe L Co S
(@))
200 - - ) © ®
Lasers OFF \ Long-lived isomer =
: 67N| o)
100 | E ri
g 2s00— () single y-SpéCtl’a
g 20002— 3
= - -
O >
1500 — N
100(}: i
soof—
0 0 0 e0 e



Decay scheme °’Fe
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Decay scheme ®°Fe

From Penning trap mass measurements @ MSU
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(M. Block et al., PRL 100 (4 April 2008) 132501)
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Decay scheme °°Fe
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Interpretation °°Co
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Odd Co systematics
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Interpretation ¢’Co
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Decay scheme ®°Fe

From Penning trap mass measurements @ MSU
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Decay scheme ®°Fe
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Odd Co systematics
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Odd Co systematics
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Conclusion and outlook

e Performed °>%0.67Fe 3-decay studies
* New correlation technique: 500 ms isomer characterized at 492 keV in ¢’Co

e Nuclear structure of 6°66.67Co: Evidence for shape coexistence

v’ low-lying deformed (1-/1+) intruder state in %Co: vnp-nh intruder

v" low-lying deformed (1/2-) intruder state in 6’Co: nlp-2h intruder

v" low-lying isomer in 9Co?: tlp-2h intruder

o Laser-ion source development for enhanced selectivity and faster release times

v/ 88Fe B-decay study becomes feasible @ LISOL
* 3-decay of °1-"°Mn at ISOLDE, CERN (24 shifts approved)

 Shell model calculations (after adjustment of current effective interactions)




Results: ®Fe By-spectrum
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Results: ®°Fe By-spectrum

“Fe - B-gated y-spectra: Laser ON / OFF - BLACK / GREY - (1 : 1.62)
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New y-transitions from the decay of °Fe were identified




Placing the 492 keV transition
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Digital electronics = Event-by-event data with time stamp = Event correlations!




Counts/keV

Counts/keV

Correlations

mé 1. Single y‘s before B-694 triggers | )
s0l— 51,6 S B C\_Dl
60— 492,°Fe {g: s < :
a0— B ?o %
20E- i
= o0 T TETTE R Wy N by g
= —
o= 2. Random single y‘s before 3-694 triggers
oE gley B- g9 57Co\B
- #
(o))
£ w «©
: 67N
o
20000 200 300 400 500 600 Ilénlell'glyl(kle‘l«?fo
4917 B-189 4917 B -694 4917
| i | i I >

Time



Random subtracted results
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Nuclear structure study of Co isotopes at N~40

Fe, Co, Ni are refractory-type elements =
Most studies were done using In-Flight separation method

No extensive (3-decay studies were performed for Fe nuclei

IN=40!

/=28

65-67Co isotopes are studied in the B-decay of 9-67Fe isotopes
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